Introduction

Labour migration
While much work has been devoted to understanding the causes and broad economic consequences of labour migration, much less has characterized labour migration as a cause of socioeconomic inequalities in health [1] .
Traditionally, the remittances migrants return to sending communities are considered an important mechanism for improvements in children's access to education, nutrition, and health care [2] , [3] , [4] . However, migration introduces other constraints to households by allocating most other household responsibilities, including child care and home maintenance, to the remaining parent [5] . The transfer of responsibility and burden may translate directly into a lower level of health inputs provided for children. Empirical evidence demonstrates that parental migration predicts a smaller probability of children being breast-fed and receiving immunizations [6] . For this reason, it is not a priori clear that parental labour migration should improve child health.
Measuring socio-economic inequalities in a population's health is important because national averages often mask differences within and across subgroups. For policy purposes it is especially relevant to understand why unfair and avoidable inequalities (or inequities) exist and what actions may be taken to improve equity.
Such analysis can serve as input to aid in the development of evidence-based policies, relevant to the particular context or country, to reduce inequities. For example, decomposition analysis using data from the 2003 Demographic and Health Survey in Mozambique showed that the four biggest contributors to poor growth in children (defined as height-for-age falling 2 standard deviations below the median of the reference population) stratified by household wealth are: source of drinking water (19%), household wealth itself (17%), geographical differences (16%) and mother's occupation (13%). An additional 10 factors identified in the survey together contribute 35% [7] . Using this technique to uncover inequities reveals that strategies to address factors contributing to poor health outcomes in children are likely to require collaborative and inter-sectoral actions that are not limited to health authorities or the health system.
The United Nations International Children's Fund (UNICEF) framework on malnutrition further highlights the multi-sectoral nature of the causes of child malnutrition [8] Causes are categorized as immediate, underlying and basic. Basic causes of malnutrition include inadequate education, the political and ideological superstructure, the economic structure, and the resource base. These factors influence the underlying causesfood, care, and health -which , in turn, directly affect the two primary proximate determinants of nutritional status, and survival namely dietary intake and disease. Since parent labour migration directly affects the economic structure and resource base of households, consequently affecting household food security, and other underlying and immediate causes of malnutrition, it can be categorized as a basic determinant of child malnutrition.
Malnutrition leads to compromised immunity, which results in greater incidence, severity and duration of disease in children. For female children, poor nutrition has an intergenerational component. Children born to malnourished mothers are more likely to be of low birth weight and to die as infants. If these children are female and survive, they are likely to be stunted in adulthood and to give birth to low birth weight babies if something is not done to break the cycle [9] .
Understanding the multiple causative factors of child malnutrition can help programmes to identify the most appropriate mixture of child nutrition interventions. In general, child nutrition programmes aim to affect immediate and underlying causes of malnutrition and cut into the vicious cycle of malnutrition-infection, often through a combination of community organization and service delivery interventions. However, since about two-thirds of the income of poor households goes to food, some policies and programmes aimed at improving food access widen their aim to include reducing poverty [8] . Many of the activities needed to improve household food security may be outside the scope of healthy/nutrition programs. Interventions may need to be introduced from several sectors, for example, agriculture, education, and livelihoods.
From a monitoring and evaluation standpoint, nutrition programmes that seek to improve access to food may have to draw on indicators from other sectors during program evaluation, otherwise it may be difficult to establish that observed changes in nutrition outcomes are attributable to a particular intervention. Parent labour migration for example, can be an independent predictor of good nutritional outcomes in children, which if not controlled for during program evaluation, may inflate or deflate the observed changes in the community's nutritional outcomes that can be attributed to a programme.
Internal Migration has historically been seen as both a cause and solution for social inequalities in health. Its effects, however, vary across environmental and individual gradients. Environments are influenced by factors such as the degree and type of industrialization, and the quality of housing. Individual behaviour, however, also contributes to social difference, both through migration and by the effects on the individuals of cultural experiences [10] . Reduction on inequalities may be possible through larger social action. There remains an important role for public health in addressing determinants of health at the population level.
Statement of the problem
Child malnutrition is one of the most important causes of infant and child mortality in developing countries, with preschool children being particularly vulnerable [11] . In 2000, approximately 27% of the children under 5 years in developing countries were underweight, the number of underweight children had increased by 8.2 million over a period of ten years [12] . The high level of malnutrition in children and women in the sub-Saharan Africa poses a major challenge for child survival and development.
The Kenya Demographic and Health Survey Report (KDHS) shows that child health measured by nutritional status improved only slightly between 1999 and 2003. The improvement was also unequal, with some provinces reporting more malnutrition than others. At the individual level, inadequate or inappropriate feeding patterns may be the cause of this malnutrition but numerous socioeconomic and cultural factors influence the decision on patterns of feeding and nutritional status [13] .
Labour migration is one such economic factor, whose effect on the health of children is not really known. Empirical findings by Agesa [14] , suggest that internal labour migration may result in a household's improved economic well-being. This, however, varies depending on the size of the household. Macours [15] shows that if the socio-economic status of the sending migrant household remains constant as a result of the additional migrant income, child health outcomes will not be affected. Ssengozi [16] , however, shows that parent migration explains only a small component of the variance in child survival. From this it is not clear whether labour migration helps to improve or worsen the health of migrant children. The study sought to answer that question by comparing the nutritional status and health-care utilization patterns of the children of migrant parents and those of non-migrant parents using data from the Kenya Demographic and Health Survey of 2003. This was done by assessing the impact of remittances on child health outcomes, the impact of migration on the mobility of the remaining parent and the consequent bearing of this on the health outcomes of the children leftbehind.
II. Materials and Methods
Based on the Household and Women questionnaires, a cross-sectional analytic study was conducted to compare the prevalence of stunted growth in children under the age of five years by parent's migration status. The 2003 KDHS collected information on children under the age of five years from a total of 5,949 (weighted) children. Data on the child's age, height, weight, sex and the various vaccinations each child had received were collected. This information, linked with socio-economic and demographic information on the child's mother, formed the dataset for the study.
For inclusion criteria, the study used child data which contained no missing values for the child's age, no missing or don't know values on the vaccinations that the child has received, and information on the parent's migration status. The study excluded child data with missing information on parent's migration status, and data on children of age above 60 months. The study used a sample of 3015 (weighted) children, 51% of the 5949 (weighted) child sample of the KDHS 2003.
Of the 5949, only 5189 were retained who had their age in months recorded. Using the main explanatory variable ("Does parent work away or at home?"), the author further limited the sample to 3195 children who had this question answered. The study then excluded all children who did not have their heightfor-age standard deviations calculated and recorded in the dataset, and derive a sample of 3040 children. An attempt was made to calculate height-for-age standard deviations, while using mean replacement method to replace the missing values in the child's height, weight, age, and sex. The results found differed greatly from those in the KDHS 2003 dataset. As such, for the purpose of producing a standardized report that could be compared to others written on the KDHS 2003, the study used height-for-age standard deviation values calculated by the Central Bureau of Statistics (CBS) and recorded into the dataset. A final exclusion of children for whom data on the BCG DPT and Polio vaccines except for Polio 0 was recorded as missing or not known, resulted in a sample of 3015 children (51% of 5949).
The study used a Height-for-Age Z score of <-2 SD to define stunted growth. From the sample of 3015 children, 899(29.82%) were stunted, while 2116(70.18%) were not stunted. Using the World Health Organization (WHO) cut-off point [17] , [18] , [19] , the author expected to observe complete immunization only for children of age 12 months or older. A combined indicator immunized was constructed, which was set to 1 (one) if the child had received a BCG vaccination, three doses of DPT vaccine, and three doses of polio vaccine (excluding polio 0: vaccine given at time of birth), and 0 (zero) if the child had missed any of the vaccinations. Based on the indicator, the study derived a sample of 1363(45.21%) children who were immunized, and 1031(34.20%) children who were not immunized. The remaining 621(20.60%) children were less than 12 months old and were not included in the analysis.
The child data used in the study was derived from a dataset provided by MACRO International, which consists of combined data from two questionnaires, the Household Questionnaire and the Women's Questionnaire. The Household Questionnaire was used to capture basic information on household members. For the study, the household data contained information on child's age, gender, height, weight and selected descriptive characteristics of the child's household. The Women's Questionnaire was used to collect information from all women age 15-49 years. The study used women's data containing information on husband's background characteristics, child feeding practices, child immunization and the woman's socio-demographic information.
With respect to variables, a migrant parent was defined using the question: "Does parent work away or at home?" In the KDHS survey of 2003, this question was not administered to the male respondents. The description of migrant parents was, therefore, limited to female parents only. A migrant parents was coded as 1 (one), a non-migrant parent as 0 (zero). To address possible information bias, we include additional explanatory variables in our analysis. These include information on the migrant, the migrant household, and guardian in whose care the migrant's children are left.
Child health outcomes selected were those that specifically require parental mobility: nutrition, which requires not only money but also time to buy the food, and immunization, which requires travel to medical facilities. Several studies have used these indicators to compare health outcomes among vulnerable child groups in developing countries, within Africa [17] , [18] , [19] , and outside Africa [20] , [21] .
Nutrition was measured in the children of age 0-59 months on Height-for-age. Children below -2 SD from the median of the NCHS reference population in terms of height-for-age are considered short for his/her age [22] , [23] We group the children into two categories, 0 (zero) for no stunted growth, and 1 (one) for stunted growth.
The analysis of immunization coverage was limited to children age 1-4 years. A child was defined as fully immunized if he or she had received a BCG vaccination, three doses of DPT vaccine, three doses of polio vaccine (excluding polio 0: polio vaccine given at time of birth), and a measles vaccination. Immunization was grouped into two categories: 0 (zero) if child had received all (BCG, three doses each of DPT and oral polio vaccine, and measles vaccine), and not immunized 1 (one) if the child missed any of the vaccinations.
Descriptive statistics such as frequencies and percentages were used to describe the socio-economic and demographic characteristics of the children in the study. Significant differences between the stunted and not stunted groups were determined using the chi-square test. Data were interpreted using a probability value of less than or equal to 0.05 to mean that a significant relationship or difference existed.
To identify other predictors of stunted growth, the study used multivariate regression. In the analysis, control was done for selected child, parent(s) and household characteristics. Control for these characteristics was done because they tend to be independently associated with children's health outcomes. The results of the multivariate analyses were presented as odds ratios (OR) with significance levels.
III.
Results and Discussion
Binary logistic regression analysis
Preliminary logistic regression models
The author first ran preliminary regression models, of the different categories of explanatory variables against the outcome stunted growth. The different models were: Migrant characteristics in (Table 1) , Child characteristics in (Table 2) , and Household and Partner characteristics in (Table 3) . The results were used to identify statistically significant predictors in each category, which were then introduced into the final Model (Table 4) to assess their combined effect on stunted growth. 
Stunted growth and migrant characteristics
Source: Kenya Demographic and Health Surveys (KDHS), 2003
The results in Model 4 (Table 1) show that the children of non-migrants have a 7% greater chance of being stunted (OR=1.075) as compared to the children of migrants. The observed results are not statistically significant (p-value>0.05), and may be due to chance alone. The Model 4 results also showed increasing migrant's level of education and lower body Mass Index (BMI) to be protective against stunted growth in children. 
Stunted growth and child characteristics
Source: Kenya Demographic and Health Surveys (KDHS), 2003
The results of Model 4 (Table 2) show the child's age, sex, size at birth and immunization status to be statistically significant predictors of stunted growth in children of non-migrant parents as compared to children of migrant parents. The results suggest that average or large child's size at birth, being female and having received complete immunization are protective against stunted growth. The risk of stunted growth however increases with increasing child age. 
Stunted growth and household and partner characteristics
Source: Kenya Demographic and Health Surveys (KDHS), 2003
According to literature, demographic factors and economic factors related to the household in whose care the migrant's children are left may influence the children's access to food. Literature also suggests that the characteristics of the guardian/remaining partner may influence the migrant's children access to health-care. Model 4 (Table 3 ) shows the final model we obtain, after controlling for Household and partner characteristics. The results show increasing household wealth , number of children under 5, and the household's location, whether rural or urban, all have a significant effect on stunted growth in children of non-migrants as compared to children of migrant parents. Partner's or Guardian's level of education was also found to predict stunted growth in children. 
Final logistic regression model
Source: Kenya Demographic and Health Surveys (KDHS), 2003
The results of the study showed no evidence of association between parent's migration status and nutritional outcomes of the under five year old children of migrant parents.
The migration status variable was first entered into Model 1 (Table 5) , while using the children of migrant parents as the reference category, based on the theoretical perspective that migration improves nutritional outcomes in children therefore reduces the chance of observing stunted growth in these children. The results in Model 1 (Table 5) show that the children of non-migrant parents were 19 per cent less likely to be stunted (though not statistically significantly) as compared to those of migrants, before controlling for other factors. The results in Model 1 fail to support the hypothesis that parent migration is significantly related to reduced stunted growth in children.
IV. Conclusion and Recommendations
From the study findings, it is evident that household factors, both the size of income, measured by household wealth index, and the size of the household measured by the number of under 5 year olds in the household is associated with stunted growth in children. Increased incomes protect against stunted growth, while increasing household size increases risk of stunted growth. These results are different from findings in Ghana [24] , which showed no association between improved migrant remittances, household incomes and better access to food and healthcare, they however tally with findings in Kenya [14] , which showed increasing household size to impact negatively on a household's benefits due to migrant remittances.
It is also clear that increased education of women is associated with a reduced risk of stunted growth in children. These results are similar to findings from a cross-country study, which found maternal education to be associated with complete immunization in children [21] , where complete immunization was used as a measure of child health. Contrary to results that suggest poor health outcomes are likely to be observed in children whose mothers are of poor health [8] , it was established that children of underweight mother's are less likely to be stunted as compared to children whose mothers are of normal weight. These results are likely to be true, since in the study, underweight mothers constitute only 13% of the sample, whereas the reference category, mothers of normal weight, constitute 70% of the sample. If one considers the intergenerational component of malnutrition in female children, the observed results suggest that the children's mothers may have suffered malnutrition as children. The observed results therefore may be explained by the psychological theory that parents try to provide for their children what they themselves lacked while growing up.
In conclusion, the results of the study show the need for programme evaluators to: develop an understanding of the multiple causative factors of a public health problem; prepare and document a detailed conceptual framework, and evaluate programmes using both program-level and population-based indicators. This is because the study findings demonstrate that problems such as child malnutrition are a result of several immediate, underlying and basic causes. Where the evaluator wants to empirically demonstrate the impact of a programme, he must during analysis, control for these confounding factors, before he can attribute an observed change in health outcomes to the program intervention.
